Objective: The aim of this study was to determine the effect of Kaempferiae galanga L extract on the healing speed of minor RAS ulcer through its decrease in size and the scale of soreness.
Introduction
Recurrent Aphthous Stomatitis (RAS) is one of the oral mucosal disorders that are often suffered by humans in the form of oral mucosal inflammation. 1 Clinically, RAS is characterized by painful recurrent ulcers in the oral mucosa which appear repeatedly, can be single or multiple, and has the look of red halo that usually appear on the mucosa of the lips, cheeks, lateral, and ventral tongue in the oral cavity. RAS is classified into three categories according to size; minor aphthous, major aphthous, and herpetiform ulcers. 1, 2, 3 Approximately 5-25% of the population was experiencing RAS. Research conducted by Chattopadhyay et al. 2007 in the United States showed from 33.994 study subjects, 351 subjects had obtained RAS. 1 It is more frequent in patients with an age range 10-40 years and dominated by women and individuals with higher socioeconomic level. 4 Of all cases that have been reported, 75-80% were minor RAS, 10-15% were major RAS, and 5-10% were herpetiform ulcers. 5 RAS can cause pain that caused difficulty in speaking, eating, drinking and doing oral cavity hygiene routine. 6, 7 Byahatti, 8 in Libya, in a study stated that 74% of 64 respondents said they could not eat, lack of sleep, and suffering pain when ulcers relaps. Sawair in 2010 in Amman through his research, said that 50.4% of 530 patients were making efforts to heal their RAS. 7 RAS's definitive etiology is still unknown so that the treatment is based on the symptoms. 1, 4, 9 Some predisposing factors for RAS are heredity, immune dysregulation, certain foods, stress, hormonal disorders, local trauma, infection, drugs, smoking and poor oral hygiene. 9 Kaempferia galanga linn, commonly called asrhizome, is a medicinal plant belonging to the family of Zingiberaceae. 10 This plant has benefits in larvicidalactivity, antioxidants, antiulcer, antiinflammatory and antihypertension. The rhizome empirically known to have an anti-inflammatory effect. The main contents of the rhizome are ethyl pmethoxycinnamate in the body undergo hydrolysis into biologically active compounds, acid p-methoxycinnamate, and this compound works by inhibiting cyclooxygenase enzyme so that the conversion of arachidonic acid to prostaglandins is blocked. 12 Hasanah et al. in 2011, in a study using rats as samples, concluded that kaempferia galanga linn rhizome's extract had an anti-inflammatory activity against acute inflammation that induced by karagenan. 13 Amberkar et al.'s research in 2011 concluded that ethanol extract of kaempferia galanga linn rhizome had an analgesic effect and useful as anti-inflammation agent. 11 Aroonrerk et al. in 2009 concluded that kaempferia galanga linn rhizome had effect to inhibit IL-6 production, which is more powerful than Quercusinfectoria, Glycyrrhiza uralensis, and Coptis chinensis that were tested with in-vitro study. 14 Besides the facts that kaempferia galanga linn rhizome is a plant that can be easily obtained in Indonesia, the antiinflammatory effectiveness in the treatment of inflammatory conditions encourage researchers to conduct research on the effectiveness of the rhizome's extract towards the healing of minor RAS which is applied in the form of gel topically to the oral cavity.
Materials and Methods
This study was approved by the ethics committee on the implementation of the field of health research. This study was an experimental study with one group pretest-posttest design. This design does not have a comparison group (controls), but the first observation is made (pretest) that allow researcher to test the changes that occurred after the experiment. 17 Posttest group is the same group that has been given a treatment.
The procedure starts from the manufacturing crude drugs using purposive method which kaempferia galanga linn rhizome is taken without comparing it with the same plants from other regions. Rhizome's extract was made with percolation method using 96% ethanol to obtained rhizome's extract at 1% concentration.
The data collection was done in RSGMP USU. Subjects were examined by subjective examination in the form of history and clinical examination regarding their RAS conditions, such as the level of pain that is matched to a predefined scale (1-5, 1 = no pain at all, and so on up to 5 = unbearable pain) and the location and size of the ulcers before treatment. Then, the data was recorded on the blank records.
Subjects were given the gel of kaempferia galanga linn rhizome's extract with the dose three times a day for three days. Subjects were asked to gargle with mineral water before rhizome's extract gel. After that, the subjects were told how to apply the gel, namely by applying a thin layer of gel using hand and instructed the time of applying the extract, i.e. after breakfast, after lunch and before bed.
Subjects were also instructed not to eat or drink for 30 minutes to 1 hour after applying the extract to maximize the effect on RAS. History of the pain level and ulcer size was done every day for next three days. Recording of the observations were performed at the medical records of research.
Data were obtained then were processed using a computerized program.
Results
Data were taken from 16 subjects consisting of 5 people aged 12-16 years, 10 people aged 17-25 years, and one person aged 26-35 years. By sex, the subject consisted of 3 men and 13 women. Based on the work, subject consists of 15 students and one person office worker. RAS highest frequency was found in the labial mucosa (50%) followed by the buccal mucosa (31.25%), lateral of tongue (2%), and floor of the mouth (6.25%). The average size of ulcers on 16 research subjects suffered minor RAS at the examination is 4.0938 mm. A reduction in ulcer size shown after application of the kaempferia galanga linn rhizome's extract gel, the average size on the first day control were 3.6875 mm, second day 3.2812 mm, and third day 2.75 mm. Average scale of pain experienced on 16 research subjects at the time of the examination is 3.3125. A reduction in the scale of ulcers pain after treatment was shown on the first day control which the average scale of pain was 2.4375, 1.8125 on second day control, and 1.0625 on third day control. Table 3 Table 3 . Mean ± standard deviation of pain's scale on examination, the first control, the second control and third control Scale of pain  Mean±standard deviation  Examination  3,3125±0,70415  First control  2,4375±0,51235  Second control  1,8125±0,40311  Third control 1,0625±0,25000
Discussions
Analysis results from measuring the diameter of ulcers at the time of examination, first day control, second day control, and third day control showed a reduction in the average size of ulcers after treatment using the kaempferia galanga linn rhizome's extract gel which was 0.406 mm in first day control, 0.406 mm in second day control, and 0,531 mm in third day control, so that the rhizome's extract gel can reduce the average of ulcer size around 1,343 mm for three days. This result was consistent with research conducted by Aroonrerk et al. in Thailand 2009 that the topical preparation either powder or gel that contains four herbs, including Kaempferia galanga, was used in the treatment of aphthous stomatitis. 14 Besides that, research conducted by Nie et al. 17 stated that kaempferia galanga linn rhizome's extract can prevent the erosion of the gastric mucosa of mice (gastric ulcer) induced by aspirin. This is due to one of rhizome's compound, p-methoxy cinnamic acid that had antiinflammatory effects related to the prevention of gastric ulcers. Kaempferia galanga linn rhizome as an antiinflammatory works by inhibiting the production of inflammatory mediators such as IL-6 and PGE2. 16 Besides that, kaempferia galanga linn rhizome had an antioxidant effect that can reduce free radical activities and prevent oxidation of several molecules so can promote health. Narasinaga et al. in 2014 stated that even though kaempferia galanga linn rhizome's extract had a lower antioxidant level from the standard value, this extract showed a good antioxidant activities. 17 In this research, the average scale of pain that being suffered by patient was 3.3125. There was a reduction in the pain's scale after applying the kaempferia galanga linn rhizome's extract gel on the first day of control to 2.4375, second day to 1,8125, and third day to 1.0625. This result showed that the rhizome's extract gel effective in reduced the pain suffered from RAS, which proved by the reduction of the average scale by 2.250 for three days.
This results consistent with research conducted by Wuryaningsih et al. 18 that the ethanol extract of dried kaempferia galanga linn rhizome reduced the frequency of writhing in mice by reducing pain in mice. This can happen because kaempferia galanga linn rhizome had anti-inflammatory and analgesic effects. kaempferia galanga linn rhizome's extract worked by inhibiting the release of chemical mediator's serotonin and histamine to the site of inflammation. Moreover, it also inhibited the synthesis of prostaglandins which is the main mediator of inflammation. Inhibition of prostaglandin synthesis is possibly by blocking the action of cyclooxygenase (COX), which transform arachidonic acid into prostaglandin. 13 Analgesic effect of rhizome works through a central mechanism involving opioid receptors and peripheral mechanisms involving the cyclooxygenase.
Conclusions
Kaempferia galanga linn rhizome's extract was effective in treating minor recurrent aphthous stomatitis in terms of reduction in ulcer size and scale of pain.
